1. INTRODUCTION {#sec1-1}
===============

We investigated the influence of remifentanil anesthesia on the time of RS and ventilator associated pneumonia (VAP) occurrence after cardiac surgery. Most cases of VAP are caused by bacterial pathogens that normally colonize the oropharynx and gut, or that are acquired via transmission by health-care workers from environmental surface or from other patients ([@ref1]). VAP is the main infectious complication in cardiac surgery patients and associated with an important increase in morbidity and mortality ([@ref2]). VAP incidence in patients with RS increases with its duration. Incidence of VAP when patient is with RS is about 50% in first four days ([@ref3]). VAP mortality range according literature is from 33% to 50%, and VAP patients have two times bigger mortality rate rather than the similar patients without VAP ([@ref4],[@ref5]). Extended and long lasting cardio surgical procedures demand prolonged intubation and respiratory support especially in patients who underwent cardiopulmonary by-pass, postoperative bleeding, massive blood transfusion and inotrope treatment ([@ref6]). So, the VAP in early postoperative period may reduce operative benefits. The remifentanil anesthesia regimen in cardiac surgery decreases length of respiratory support, staying in ICU and hospital and can prevent VAP development ([@ref7]).

2. PATIENTS AND METHODS {#sec1-2}
=======================

We investigate the time of respiratory support and VAP occurrence in retrospective-prospective study of 35 consecutive patients who underwent major cardiac surgery with fentanil anesthesia in Clinic for Cardiovascular Disease, University Clinical Center Tuzla, and 47 patients who underwent major cardiac surgery with remifentanil anesthesia in Clinical Hospital Mostar in period June 2009- December 2011.

Patients were divided in two groups. In the first fentanil (F) group induction agents were: fentanil (20-50 mcg/kg), midazolam (0.1-0.3mg/kg), pancuronium (0,04-0,08 mg/kg). Support agent for F group were: midazolam (3-4 mg /kg /h), fentanil 120-150 mcg/h, pancuronium 2 mg/h, and sevofluran MAC do 2 vol%. Remifentanil (R) group induction agents were the same as in F group, but support agent was propofol (50-100 mcg/kg/min) and remifentanil (0,1-2 mcg/kg/min). The group R of patients had 5mg diazepam iv and 5mg metamizol iv in ICU at admitting time. All patients were under standard preoperative procedure with central vena cava catheter. Samples of arterial blood gas analysis were taken from a catheter placed in the radial artery by Selding-ers technique. All patients had non-complicated intubation and ICU extubation.

We divided groups in two subgroups according to the using of CPB (Remifentanil On pump group and Fentanil On pump group) and two groups without using CPB (Remifentanil Off pump group and Fentanil Off pump group). In all groups we followed up the duration of respiratory support and noted microbiology verified VAP in early postoperative period. We excluded patients with ejection fraction under 40%, candidates for emergency surgery and patients who had preoperative inotrope therapy and blood transfusion.

3. RESULTS {#sec1-3}
==========

The study included 82 adults (47 patients in remifentanil and 35 patient in fentanil group). The two groups were similar with indication for surgery and duration anesthesia. There were 23 female patients (28%), 13 in remifentanil group and 10 in fentanil group, and 59 male patients (71.9 %), 34 (72.3%) from R group and 25 (71.4%) from F group. Mean age of male patients was 53.35±9.92 (range 45-74) and of female patients was 59,20±10.07 (range 54-75) with overall mean age 57.45±10.07 and range 45-75 years. The time of respiratory support (RS) was the shortest in remifentanil group without CPB (R/Off 63 min ± 44,3 vs R/On 94min ± 49,2, p=0,22), but was longer in fentanil group (F/Off 142 min ± 102,2 vs F/On 212 min ± 102,2 p=0,0014). The duration of RS of ON pump remifentanil group was shorter than in ON pump fentanil group (R/On 94 min vs F/On 212 min, p=0.0011). The time of RS of OFF pump remifentanil group was lower than in Off pump fentanil group (R/Off 63 min ± 44,3 vs F/Off 142 min ± 102,2, p=0,021) with statistically significance. All patients underwent CPB were longer time on respiratory support than patients without CPB. The results are showed in [table 1](#T1){ref-type="table"}.
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Two (4.7 %) patients from R group and 4(11.4 %) patients from F group had inotrope therapy. Ventilator--associated pneumonia were detected in 7 patients (8.5 %) after cardiac surgery, 6 patients (17.1%) from F (fentanil) group and 1 patient (2,1%) from R (Remifentanil) group. All of them were male. The most common isolates were Pseudomonas aeruginosa in all patients and both Pseudomonas aeruginosa and Klebsiella pneumonia in one patients. All patients with VAP received blood transfusion after surgery. There was no significance of CPB duration between Remifentanil and fentanil group (F 93.8 min± 6.53 vs R 89.6 min ± 7,9, p= 0,38). The time in ICU for Remifentanil group was 2.7±1.22 day and 3.8 ±2.52 for Fantail group with significance (p=0.0128). Patients from Remifentanil On pump group were 2.96±1,42 days, and patients from Remifentanil Off pump group were 2.25±0.22 days in ICU with no significance (p=0.056). The results are showed in [Table 2](#T2){ref-type="table"}.
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4. DISCUSSION {#sec1-4}
=============

VAP is leading cause for nosocomial mortality and morbidity ([@ref8]). Patients undergoing heart surgery have higher frequency of developing VAP, especially in patients that require more than 48 hours of mechanical ventilation and is associated with high in-hospital mortality ([@ref7]). Remifentanil may be beneficial in patients undergoing cardiac surgery because of provided safe and stable operating conditions and earlier tracheal extubation ([@ref9]). Shorter time of respiratory support decreases risk for VAP occurrence.

CPB using in heart surgery increases intubation period and length of stay in ICU, but remifentanil decreases that periods. VAP incidence increases with longer period of respiratory support. Process of intubation, alone, is risk factor, but VAP incidence in noninvasive treatments is significantly lower. Perioperative and postoperative transfusion, reintubation and prolonged mechanical ventilation are independent risk factors for VAP in patients following cardiac surgery ([@ref10]). Cardiac surgery without CPB decreases postoperative blood transfusion necessity. VAP patients have two time's bigger mortality rate rather than the similar patients without VAP. The average ICU and in hospital time is longer for VAP patients about 4 to 13 days ([@ref4]). One of the ways to decrease respiratory support time is using short-acting anesthetics to enable fast postoperative recovery. Remifentanil is ultra-short acting opioid and postoperative pain management should be planned carefully.

5. CONCLUSSION {#sec1-5}
==============

Remifentanil/propofol anesthesia using in major cardiac surgery decreases respiratory support time and risk of VAP occurrence. We showed that risk factors for VAP occurrence are longer respiratory support time and cardiac surgery with CPB. Blood transfusion has important role and should be considered. The shortest length of stay in ICU had patients who underwent remifentanil anesthesia regimen in major cardiac surgery without CPB.
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